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SPECIFICATION 

1. Title of the Invention 
Small size ignition plug 

2 . Scope of Claim for a Patent 

(1) A small size ignition plug having a thread diameter of 
less than 12 mm, produced by sintering precious metal 
or an alloy thereof having a melting point of more than 
1,600° C at a front end of an insulator simultaneously 
as an electrode wherein when the diameter of a front 
end of the insulator is A, the dimension thereof in an 
axial direction is B, the chamfering angle from a step 
portion is C** and the diameter of chamfering end 
portions isD, A = 1.0 - 3.0 mm, B = 0.3 - 1.0 mm, angle 



C = 30 - 60"* , D-A/2>0.3 mm, D<4 mm. 

(2) The small size ignition plug according to claim 1 
wherein when a dimension from a metal end portion to 
an insulator end portion isE, £=1.0-5.0 mm. 

(3) The small size ignition plug according to claim 1 
wherein there is a relation of 0 . 72G>F>0 . 60G mm between 
an inside diameter F on the spark ignition side of the 
metal and the diameter G of an attachment thread. 

3 . Detailed Description of the Invention 
(Industrial field) 

The present invention relates to a small size ignition 
plug in which the dimensions of respective parts, particularly 
the front end portion are in an optimized condition. 
(Prior Art) 

In recent years, a valve diameter of an internal 
combustion engine has been enlarged or the quantity of the 
valves has been increased for the necessities of improvements 
in the output and fuel performance of the internal combustion 
engine. Correspondingly, an installation space of the 
ignition plug has been reduced, so that a demand for reducing 
the ignition plug to improve ignition performance has been 
intensified. Because small size ignition plugs having thread 
diameter of 8 mm, 10 mm, 12 mm, installed on an internal 
combustion engine receive dimensional restrictions in the 
diameter direction in terms of its thermal and mechanical 
strength, a sufficient gap cannot be provided between an 
outside electrode and a central electrode and between an inner 
wall of metal and insulator in a conventional ignition plug. 
Consequently, a horizontal discharge is likely to occur at 
other place than a regular spark gap, particularly if it is 
intended to improve ignition performance by enlarging the spark 
gap, the aforementioned lateral discharge is likely to occur. 



which is an obstacle to development of the small -size ignition 
plug. 

(Problem to be solved by the invention) 

If the gas volxime of the ignition plug is decreased/ its 
contamination resistance drops remarkably and unavoidably, its 
heat resistance worsens seriously as compared to a conventional 
type having a thread diameter of 14 mm. 

The present invention intends to improve defect points 
of the aforementioned small size ignition plug and thus not only 
prevents lateral discharge at other place than a spark gap but 
also improve heat resistance and contamination resistance by 
restricting several conditions of the front end portion. 
(Means for solving the problem) 

To solve the above-described problem, as regards a small 
size ignition plug formed by sintering its central electrode 
and insulator simultaneously, its heat insulation property was 
evaluation depending on ignition angle in which a pre- ignition 
is generated under a condition of 5500 rpm x 4/4 using a 4 -cycle 
2000 cc engine. Experiments were made upon a protruding 
dimension of the insulator and heat insulation, and the inside 
diameter of a metal and heat insulation. About an example as 
shown in FIGs. 3 (protruding dimension of heat insulator and 
heat insulation) and 4 (inside diameter of metal and heat 
insulation) in which the diameter of attachment thread is 10 
mm, the diameter of an insulator front end is 2 . 0 mm, the length 
in the axial direction of the aforementioned front end diameter 
is 0.5 mm, the chamfering angle is 60° , the diameter of the 
chamfering end portion is 3 . 2 mm and the inside diameter of the 
metal is 6.3 mm, if the protruding dimension of the insulator 
is increased, it contacts directly newly sucked gas, thereby 
ensuring heat insulator cooling effect and the heat insulation 
property being improved. However, if the protrusion exceeds 



5.0 mm, the quantity of received heat by combustion gas 
increases although an improvement in ignition performance is 
noticed, so that corrosive consumption due to a rise in 
electrode temperature is increased. FIG. 4 shows a case where 
the protruding dimension is 1.5 mm and the leg length is 11.0 
mm while the other condition is the same as that of FIG. 3. As 
the inside diameter of the metal was increased, it was noticed 
that the ignition performance was improved due to a rise in 
voltage of lateral discharge and improvement of heat insulation 
property due to a cooling effect of the insulator by newly 
sucked gas was noticed. However, if it is 0.72 times or more 
the diameter of an attachment thread, the thickness of the metal 
is decreased, thereby dropping its strength. When, as for the 
dimensions of the front end portion of the insulator, the 
diameter of the front end is 1.0 - 3.0 mm, the diameter of the 
front end of the central electrode is 0.3 - 0.8 mm and as for 
the dimension of the ignition portion, the dimension in the 
axial direction of the front end diameter is 0.5 - 1.0, the 
chamfering angle is 3 O" - 60° , and the diameter of the 
chamfering end portion is different from the diameter of the 
front end by 0 . 6 mm (less than 4 . 0 mm means a small diameter) , 
its contamination resistance was improved, so that a gap 
relative to an outside electrode was secured and the voltage 
of the lateral discharge was raised, thereby verifying that the 
ignition performance was excellent. For the reason, it is so 
determined that the diameter of the front end of the insulator 
is 1.0 - 3.0 mm, the dimension in the axial direction of the 
front end is 0.3 - 1.0 mm, the chamfering angle is 30-60' and 
the diameter of the chamfering end portion is less than 4 mm. 
(Operation) 

This is constituted of composition which limits 
requirements of the aforementioned respective portions. 



Consequently, its heat resistance and contamination resistance 
are improved remarkably, which is never inferior to an ignition 
plug in which the diameter of the attachment thread is 14 mm. 
(Embodiment) 

The embodiment shown in the drawings will be described. 

(1) denotes a metal and (G) denotes the diameter of an 
attachment thread of the metal (1) . (2) denotes an insulator 
and (3) denotes a central electrode, which is produced by 
coating Pt and Pt alloy wire material having a melting point 
of more than 1600** C or ceramic powder such as AI2O3 with the 
aforementioned precious metal and sintering them. In a 
process before sintering in manufacturing of the insulator (2) , 
it is inserted into a front end or fit to the front end of the 
insulator with simultaneous pressing at the time of pressing 
insulator powder and after that, they are integrated by 
sintering the insulator. (4) denotes a grounding electrode, 
and (5) denotes an intermediate electrode which connects the 
central electrode (3) to glass seal (6) and which is formed by 
filling with low expansion alloy such as Fe-Ni-Co alloy or 
powder in which AI2O2 is coated with Ni or resistive powder such 
as SnO. (7) denotes a resistor and (8) denotes a glass seal. 
(7) is connected to a terminal (9) through (8) . Referring to 
FIG. 2, (A) denotes the diameter of a front end of the insulator, 
(B) denotes a dimension of a straight portion in the axial 
direction of the front end diameter (A) , (C) denotes a 
chamfering angle (inclination angle of an oblique portion) of 
the front end portion of the insulator (2) from a bottom end 
of the straight portion up to an end face of the metal (1) , (D) 
denotes the diameter of the insulator at ends of the chamfering 
portion, (E) denotes a protruding dimension of the insulator 

(2) from the end portion of the metal, (F) denotes the inside 
diameter of a spark generation side of the metal (1) and (G) 



denotes the diameter of a thread portion which is to be mounted 
to the internal combustion engine of the metal (1) . 

Then, by applying nximerical restrictions obtained from 
experiments to the dimensions A-G, the lateral discharge which 
is found in the conventional small size ignition plug can be 
eliminated. 

(Effect of the Invention) 

As described above, not only the lateral discharge other 
than a discharge in a spark gap, which is a fatal defect of the 
small size ignition plug, can be suppressed, but also a 
sufficient protruding dimension of the insulator can be secured. 
Consequently, as excellent effects, cooling with newly sucked 
gas is enabled and heat resistance and contamination resistance 
can be improved. 

4. Brief Description of the Drawings 

FIG. 1 is a partial sectional view of an ignition plug of 
the present invention, FIG. 2 is an enlarged diagram of major 
portions and FIGs. 3, 4 are diagrams showing the relation 
between respective elements. 

1: metal, 2: insulator, 3: central electrode, 4: grounding 
electrode, 5: intermediate electrode, 6, 8: glass seal, 7: 
resistor, 9: terminal 

Patent applicant: Miyuki Fujiki, patent attorney 
FIG. 3 
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